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(57) ABSTRACT

Building panels and a method to produce such panels includ-
ing a solid decorative surface having a decorative wear layer
including fibers, binders, color substance and wear resistant
particles. A method of manufacturing a building panel having
a decorative surface connected to a core wherein the surface
has at least two homogenous layers, a lower sub layer and an
upper decorative layer, the upper decorative layer including
fibers, a first color substance a binder and wear resistant
particles, the lower sub layer including fibers, a second color
substance, and a binder, whereby the method including the
steps of applying the layers comprising a mix of fibers,
binder, wear resistant particles and color substance on a core
wherein the layers comprise different colors, displacing par-
ticles from their original position such that particles from the
sub layer are visible on the decorative surface, and curing the
layers by providing heat and pressure.
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FIBRE BASED PANELS WITH A
DECORATIVE WEAR RESISTANCE
SURFACE

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the benefit of U.S. Provi-

sional Application No. 61/295,350, filed on Jan. 15,2010, and
claims the benefit of Swedish Application No. 1050038-7,
filed on Jan. 15, 2010. The entire contents of each of U.S.
Provisional Application No. 61/295,350 and Swedish Appli-
cation No. 1050038-7 are hereby incorporated herein by ret-
erence.

TECHNICAL FIELD

The disclosure generally relates to the field of fibre-based
panels with wear resistant surfaces for building panels, pret-
erably floor panels. The disclosure relates to building panels
with such wear resistance surface and particularly to produc-
tion methods to produce such panels.

FIELD OF APPLICATION

The present disclosure 1s particularly suitable for use in
floating floors, which are formed of floor panels comprising a
core and a decorative wear resistant solid surface layer com-
prising fibres, binders and wear resistant particles as
described in WO 2009/065°769. The following description of
technique, problems of known systems and objects and fea-
tures of the invention will therefore, as a non-restrictive
example, be aimed above all at this field of application and 1n
particular at floorings which are similar to traditional floating
wood fibre based laminate tloorings. The disclosure does not
exclude floors that are glued down to a sub floor.

It should be emphasized that the disclosure can be used to
produce a complete panel or a separate surface layer, which 1s
for example applied to a core 1 order to form a panel. The
disclosure can also be used 1n applications as for example
wall panels, ceilings, and furniture components and similar.

BACKGROUND

Wood fibre based direct pressed laminated flooring usually
comprises a core of a 6-12 mm fibre board, a 0.2 mm thick
upper decorative surface layer of laminate and a 0.1-0.2 mm
thick lower balancing layer of laminate, plastic, paper or like
material.

The surface layer of a laminate floor 1s characterized in that
the decorative and wear properties are generally obtained
with two separate layers one over the other.

The printed decorative paper and the overlay are impreg-
nated with melamine resin and laminated to a wood fibre
based core under heat and pressure.

Recently new “paper free” floor types have been developed
with solid surfaces comprising a substantially homogenous
mix of fibres, binders and wear resistant particles.

The wear resistant particles are preferably aluminium
oxide particles, the binders are preferably thermosetting res-
ins such as amino resins and the fibres are preferably wood
based. Other suitable wear resistant materials are, for
example, silica or silicon carbide. In most applications deco-
rative particles such as for example colour pigments are
included 1n the homogenous mix. In general all these mate-
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2

rials are preferably applied in dry form as a mixed powder on
a HDF core and cured under heat and pressureto a0.1-1.0 mm
solid layer.

Several advantages over known technology and especially
over conventional laminate floorings can be obtained:

The wear resistant surface layer, which 1s a homogenous
mix, can be made much thicker and a wear resistance 1s
achieved, which 1s considerably higher.

New and very advanced decorative effects can be obtained
with deep embossing and with separate decorative mate-
rials, which can be incorporated into the homogenous
surface layer and coordinated with the embossing.

An 1increased impact resistance can be reached with a
homogenous surface layer, which 1s thicker and has a
higher density.

The homogenous surface layer can comprise particles that

have a positive impact on sound and moisture properties.

Production costs can be reduced since low cost and even
recycled materials can be used and several production
steps can be eliminated.

Powder technology 1s very suitable to produce a decorative
surface layer, which 1s a copy of stone and ceramics. It 1s
however more difficult to create designs such as, for example,
wood decors.

Powder based floors could reach a much higher market
share 1T advanced designs similar to, for example, wood floor-

ings could be made 1n a cost efficient way as described 1n this
application.

DEFINITION OF SOME TERMS

In the following text, the visible surface of the installed
floor panel 1s called “front side”, while the opposite side of the
floor panel, facing the sub floor, 1s called “rear side”. By
“surface layer” are meant all layers which give the panel 1ts
decorative properties and its wear resistance and which are
applied to the core closest to the front side covering prefer-
ably the entire front side of the floorboard. By “decorative
surface layer” 1s meant a layer, which 1s mainly intended to
give the floor 1ts decorative appearance. “Wear layer” relates
to a layer, which 1s mainly adapted to improve the durability
of the front side.

By “horizontal plane” 1s meant a plane, which extends
parallel to the outer part of the surface layer. By “horizon-
tally”” 1s meant parallel to the horizontal plane and by “verti-
cally” 1s meant perpendicular to the horizontal plane. By “up”
1s meant towards the front side and by “down” towards the
rear side.

KNOWN TECHNIQUE AND PROBLEMS
THEREOF

FIG. 1 shows a known embodiment of the new “paper tree”
floor type with a solid surface 5 comprising a mixture of
fibres, preferably wood fibres 14, small hard wear resistant
particles 12, 12' and a binder 19. The wood fibres are gener-
ally unrefined and of the same type as used in HDF and
particleboard. They comprise natural resins such as lignin.
The wear resistant particles (12,12') are preferably alu-
minium oxide particles. The surface layer comprises prefer-
ably also colour pigments 15 or other decorative materials or
chemicals.

A preferable binder 1s melamine or urea formaldehyde
resin. Any other binder, preferably synthetic thermosetting
resins, can be used. The solid layer 5 1s generally applied in
dry powder form on a wood based core 6, such as for example
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HDF, and cured under heat and pressure. The binder 19 pen-
etrates 1into the upper part of the core 34 and connects the solid
surface layer to the core.

An advanced decorative pattern can be applied 1n line on a
scattered or pre-pressed surface with for example an ink jet
digital device, which allows the ink to penetrate into the
powder. The major disadvantages are that digital ink yet print-
ing 1s rather expensive and the ink does not penetrate suili-
ciently into the powder and a high wear resistance cannot be
obtained.

OBJECTS AND SUMMARY

An overall objective of embodiments of the disclosure 1s to
provide a building panel, preferably a floor panel with a solid
surface, which has better design properties and/or cost struc-
ture than the known building panels.

A first objective of embodiments of the disclosure 1s to
provide a solid laminate panel, preferably a floor panel, with
an advanced surface design, which can be combined with a
high wear resistance.

A second objective of embodiments of the disclosure 1s to
provide a cost efficient method to produce advanced surface
designs.

According to a first aspect of the disclosure a building
panel 1s provided comprising a decorative surface connected
to a core. The surface comprises at least two homogenous
layers, a lower sub layer and an upper decorative layer. Each
of the layers comprises fibres, colour substance, preferably a
colour pigment and a binder. The upper decorative layer
comprises wear resistant particles and a first colour and the
sub layer a second colour. The first and second colours are
different, a different colour including different shades of the
same color, and particles or portions comprising the second
colour are located on the upper parts of the decorative surface
layer.

According to a first aspect of the disclosure a method of
manufacturing a building panel having a decorative surface
connected to a core 1s provided. The surface comprises at least
two homogenous layers, a lower sub layer and an upper
decorative layer. Each of the layers comprising fibres, colour
substance, preferably a colour pigment, a binder and wear
resistant particles whereby the method comprises the steps of:

Applying the layers comprising a mix of fibres, binder,

wear resistant particles and colour substance on a core
wherein the layers comprise different colours.

Displacing particles from their original position such that

particles from the sub layer are visible on the decorative
surface.

Curing the layers by providing heat and pressure.

The panel and the production method according to the
invention make 1t possible to produce very advance decora-

tive patterns with high wear resistance 1n a cost effective way.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will 1n the following be described 1n con-
nection to preferred embodiments and in greater detail with
reference to the appended exemplary drawings, wherein

FIG. 1 1llustrates a known solid laminate surface;

FIGS. 2a-b 1llustrate a methods to form a decorative sur-
face:

FIGS. 3a-b 1llustrate alternative methods to form a deco-
rative suriace.

DETAILED DESCRIPTION OF EMBODIMENTS

Designs 1n Wood Fiber Floor—WFF—with a solid deco-
rative surface comprising a mixture of fibres, preferably wood
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4

fibres 14, small hard wear resistant particles 12, 12', an
optional colorant, and a binder 19 can be produced 1n many
different ways; for example, by using different pressure and
heat 1n the pressing operation.

A cost elfective method 1s shown in FIG. 2a where the
surface 3 comprises at least two homogenous layers, a lower
sub layer 2a and an upper decorative layer 25. Fach of the
layers comprises fibres, colour substance, preferably a colour
pigment and a binder. The upper decorative layer comprises
wear resistant particles and a first colour and the sub layer a
second colour. The first and second colours are different, for
example, black, white or different gray colours, etc.

Particles or portions 3 from the second layer 2a comprising,
a different colour than the upper decorative surface layer 25
are 1n one embodiment of the mvention mechanically dis-
placed from their original position such that they are visible
on the decorative surface as shown 1n FIG. 2a.

FIG. 2b shows surface portions 4 that consist of a mixture
of particles from the upper 26 and the lower 2q layers.

FIG. 3a shows a mix of particles 4 from the two layers 2a,
2b that extent from the surface and to the core 6.

FIG. 35 shows an embodiment where the mixed particles 4

from the two layers 2a, 2b are spaced upwardly from the core
6.

Such a displacement of particles between different layers
could be obtained by using a robot using different kind of
tools like a metallic needle that scratch into the powder layers,
by using vacuum to remove WFEF powder partly, by adding
WEFF powder 1n another color than the base layer that dis-
places the particles 1n the lower layer, by adding WFEF powder
through a template or a screen or a rotary screen which have
a design that are in register with the press plate 1n order to
create a WFF floor product where surface texture and the
design 1n the floor are in register, 1.e., 1n alignment.

By adding different kind of separate preferably colored
materials like colored diamante, colored aluminium oxide,
different kinds of colored stones, all in different sizes and
shapes, particles from the lower layer 2a could be displaced,
mixed and made visible at the surface.

The pressed surface can 1n a further production step be
treated with laser to create different kinds of design effect, for
example, letters that can create logos.

The pressed surface can also be treated with a steel brush in
order to remove softer material in the already pressed surface.

The surface 5 could also be pressed with a structured press
plate that 1s coordinated with the pattern created by the dis-
placement of particles between the layers.

More than two layers can be applied comprising different
or partly the same colours and displacement of particles could
be made in several steps and with different mechanical
devices 1n order to form advanced decorative patterns.

Embodiments of the disclosure also include the colour
substances being design substances that may make design
aspect(s) of the portion of the lower sub layer visible at the
surface different from design aspect(s) of the upper decora-
tive layer. Exemplary design substances include substances
clfecting texture, retlectivity, shine, luminescence, transpar-
ency, elc.

Example 1

On a HDF board with a thickness of 9.8 mm, two backing,
papers NKR 140 were fixed on backside for balancing, a WEFF
powder formulation was added, consisting of 24.5% wood
fiber, 17.5% aluminium oxide, 10.5% titanium dioxide as
pigment and 47.5% melamine resin.
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The WFF powder mix was applied by a so-called scattering,
machine, which distributed the WEFF powder matenial evenly
over the HDF surface. The total amount of WEFF powder was
550 g/m”. The WFF powder was fixed on the HDF board by
spraying a water solution consisting of 97% de-1onize water,
1% BYK-345 (reducing surface tension) and 2% of Pat 622/F

(release agent) on the WEF powder.
The above material was placed 1nto a so-called DPL press.

The surface texture consists of a special press plate with halls
and valleys with about 700 microns in difference in highest
and lowest part. Such a deep press plate can’t be used when
pressing DPL and HPL in the traditional way since the
melamine impregnated papers cracks during the pressing.

The WFF powder composition makes it possible to use
very deep press plates and this gives a very nice and good-
looking surface after pressing at 40 bar for 25 sec with a
temperature on the upper daylight at 160° C. and the bottom
daylight at 165° C.

The pressed surface shows difference 1n color appearance
with lighter parts on the hills and darker color 1n the valleys.

By changing the relation between melamine and wood
fiber, changes can be created 1n the relation between the light
and darker parts.

Example 2

Example 1 was repeated with one WEFF powder layer direct
on the HDF board and a second partial WEFF powder layer
with another color was applied through a special made tem-
plate. This template was made to match the structured press
plate so that the structure of the press plate and the partial
layer were matching each other.

After pressing as in Example 1, the material was cured and
fixed to a core and a panel with a solid surface layer and a
design with the decor and the surface texture structure in
register was created.

Example 3

Example 2 was repeated with one WEFF powder layer direct
on the HDF board and a second partial layer with another
color and 50% higher amount of aluminium oxide. The sec-
ond layer was applied through a special made template.

This template was made to mach the press plate so the
structure of the press plate and the partial layer were matching
cach other.

After pressing as in Example 1, the material was cured to a
homogenous solid floor surface comprising a design with the
decor and the surface texture structure in register.

With this, construction embossed 1n register was created
with a much higher wear resistance 1n the higher parts of the
floor surface, which are more exposed to wear than the flat or
embossed parts.

Example 4

From the WFF floor material produced in example 3 mate-
rials were treated with a hard metallic brush.

The metallic brush removes parts of the softer material in
the valleys and the hills were intact. This preparation creates
an exact match between the template and the structure of the
press plate.

Example 5

Example 1 was repeated, but before final pressing the WEF
powder was scratched and particles were displaced with an
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ABB robot. The robot was programmed to create lines 1n the
WEFF powder matenial, copying a stone tile. As a “pencil”
different materials with different shapes were used. A 6 mm
broad metallic stick was used 1n one embodiment and a more
narrow “pencil” about 1 to 3 mm was used 1n other embodi-
ments.

After this mechanically created design where no additional
decorative materials were added after the application of the
different layers, the WEFF powder was cured and fixed to the
HDF board as in Example 1.

The very structured press plate with deep embossing was
replaced with a flat press plate and a surface with advanced
stone like patterns was obtained by both the broader and the
narrower “pencils”.

Example 6

Example 1 was repeated but a second scattering machine
added a second layer of WEFF powder formulation with a
different color.

An ABB robot, with a rather narrow “pencil”, was pro-
grammed to create a company logo, 1n this case a “Valinge”
logo and programmed to keep a specific distance between the
outer end of the “pencil” and the applied powder layers over
the HDF core. The “pencil” was programmed to go through
the first powder layer and a part of the second 1n order to
create a good-looking logo.

After pressing as i Example 1, but changing the very
structured press plate to a flat press plate, the material was
cured to a homogenous floor containing a nice looking
Valinge logo.

Example 7

Example 5 was repeated but instead of a narrow “pencil”,
vacuum was connected to a thin drill with holes 1n order to
suck away the powder material in a controlled way 1n order to
create a Valinge logo and other advanced designs. After press-
ing as 1n Example 1, but changing the very structured press
plate to a tlat press plate, the material was cured to a homog-
enous tloor containing a nice looking Valinge logo.

Example 8

Example 6 was repeated, but instead of vacuum, high-
pressure air was connected to a drill with holes, in order to
blow away material 1n controlled way 1n order to create a
Valinge logo.

After pressing as in Example 1, but changing the very
structured press plate to a flat press plate, the matenial was
cured to a homogenous floor containing a nice looking
Valinge logo.

Example 9

Example 1 was repeated with one black layer of WFF
material.

An ABB robot was programmed and equipped with a “pen-
c1l” consisting of a thin drill. The dnll was adjusted just to
touch the top of the black WFF material. This soft created

design effect, look like a “watermark™ 1n a paper, alter press-
ing the WEF floor as 1n example 1, but changing the very
structured press plate to a tlat press plate.

Example 10

Example 1 was repeated with one layer of WFF powder
formulation direct on the HDF board and a second partial
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layer with different color added with a second scattering
machine. Due to the different amount of material added and
different colors a pattern of a stone replica was created. After
pressing as in Example 1, but using a slate surface texture, the
material was fixed to a homogenous floor containing a nice
looking stone replica.

Example 11

Example 10 was repeated but the partial layer was applied
first direct on the HDF board and a second full WEFF powder

layer with a different color was applied above.

Due to the different amount of material added and ditferent
colors a pattern was created. After pressing as in Example 1,
but using a slate surface texture, the material was fixed to a
homogenous tloor containing a nice looking stone replica.

Example 12

Two different WEF layers were added with two scattering
machines, but the second WEFF powder layer was applied as a
much thinner layer, just the half amount as the first layer. After
that the WFF powder was fixed to HDF board with the special
water solution, a special type of metallic powder called Gra-
nostar was randomly applied to the top of the still wet surface
of WFF powder.

Granostar could be e.g. gold, copper, silver powder in
different sizes.

After pressing as in Example 1, but using a granite surface
texture, the material was fixed to a homogenous floor with a
nice looking stone or fantasy design. The first WFF powder
layer could now bee seen through the second layer and the
Granostar particles could be seen as a third decorative effect.
This method was also combined with the above mentioned
methods to displace particles between separate layers.

Example 13

Example 12 was repeated; two different WEF layers were
added with two scattering machines, but the second WEFF
powder layer had a thickness which was just the half the
amount of the first layer.

A third scattering machine was applied randomly a third
WEF powder color over the already two WFEF layers.

An ABB robot was used that was programmed to create
lines randomly in the already applied WEFF powder.

After pressing as in Example 1, but using a slate surface
texture the material was cured to a homogenous floor with a
nice looking stone design. The first WFF powder layer could
now bee seen through the second layer.

The last added lines by the robot, even intensified the
feeling of a real stone.

Example 14

Example 1 was repeated with one plain color layer of WEF
material and a flat so called high gloss surface texture press
plate was used to create a high gloss surface. After pressing as
in example 1 1t was found that the gloss level on the WEF
floor, was rather low, around 35-40, measured at 60°.

Example 15

The WFF floor from example 14 had a rather low gloss
level. In order to increase the gloss level the flat surface
texture was polished with a sand paper containing small alu-
mimum oxide particles. Also, other hard particles, such as
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diamond powder, were used. After this treatment the gloss
level increased up to around 90 measured at 60°.

Example 16

Example 14 was repeated but the flat high gloss press plate
was replaced with a wood surface texture. This surface texture
consists of hills and valleys. The gloss level of this surface
texture 1s around 7 at 60°.

When using the equipment 1n example 135 it was possible to
increase the gloss levels on the hills of the surface texture up

to around 90 at 60°. In the valleys the gloss level was around
7 at 60°.

Example 17

The high gloss WEF floor laminate, produced in example
14, with a flat igh gloss surface texture and plain color layer
was used as a base material for creating different kind of
patterns, figures, logos and other types of decorative effects
with a laser beam. This design method was also combined
with the displacement of particles between different layers.

All the above described methods to create advanced flat or
embossed decorative surfaces with and without material dis-
placement between different layers applied on a core could be
combined.

The mvention claimed 1s:

1. A method of manufacturing a building panel having a
decorative surface connected to a core wherein the surface
comprises at least two homogenous layers, the at least two
homogenous layers comprising a lower sub layer and an
upper decorative layer,

the upper decorative layer comprising a first powder mix of

fibres, a first colour substance, a binder and wear resis-
tant particles,

the lower sub layer comprising a second powder mix of

fibres, a second colour substance, and a binder,
whereby the method comprises the steps of:
applying the lower sub layer comprising the second pow-
der mix over a core, and applying the upper decorative
layer comprising the first powder mix over the lower sub
layer wherein the colour of the upper decorative layer 1s
different from the colour of the lower sub layer;

displacing a portion of the first powder mix from an origi-
nal position such that a portion of the second powder mix
from the sub layer 1s visible on the decorative surface;
and

alter displacement, curing the upper decorative layer and

the lower sub layer by providing heat and pressure, such
that an upper surface of the visible portion of the second
powder mix from the sub-layer 1s in the same plane as an
upper surface of the first powder mix.

2. The method as claimed 1n claim 1, wherein the panel 1s
a floor panel.

3. The method as claimed 1n claim 1, wherein the core 1s a
High Density Fibreboard board.

4. The method as claimed 1n claim 1, wherein the first
colour substance comprises colour pigments and wood fibres.

5. The method as claimed 1n claim 1, wherein the first
colour substance comprises a first colour pigment and
wherein the second colour substance comprises a second
colour pigment.

6. The method as claimed in claim 2, wherein the core 1s a
High Density Fibreboard board.

7. The method as claimed 1n claim 2, wherein the first
colour substance comprises colour pigments and wood fibres.
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8. The method as claimed 1in claim 3, wherein the first
colour substance comprises colour pigments and wood fibres.

9. The method as claimed 1in claim 1, wherein the portion of
the first powder mix 1s displaced from an original position by
using a mechanical tool. 5

10. The method as claimed 1n claim 9, wherein the tool 1s a
needle.

11. The method as claimed in claim 1, wherein the portion
of the first powder mix 1s displaced from an original position
by using a vacuum to remove powder. 10

12. The method as claimed in claim 1, wherein the portion
of the first powder mix 1s displaced from an original position
by adding first powder mix in a manner to displace second
powder mix.

13. The method as claimed 1n claim 1, the method further 15
comprising, aiter curing, treating the surface with a laser to
create a design effect.

14. The method as claimed 1n claim 1, the method further
comprising, after curing, treating the surface with a steel
brush in order to remove soiter material surface. 20

15. The method as claimed in claim 1, the curing step
comprising using a structured press plate that 1s coordinated
with a pattern created by the displacement of powder between
the layers.

16. The method as claimed in claim 1, wherein the dis- 25
placement forms a mixture of the first and second powder
mixes.
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